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Elastic-plastic properties of oleogels of calcium stearate. 
E_ EL Segulova, P. A. Kebinder, and L. N. Sentyurikhina 
('% Mowéow). Kolloid. Zhur. 13, 401-7201951); cf. 
C4. 44, 03 8e.--Solution of x5 Ca stearate (I) + 
(80 — 21% stearic acid in paraffin oil at 120° and cooling re- 
sultect in gela whose “plastic strength” P. (detd, ina conical 
plistometer) lincerly increased froin 200 at x = 206% to 
(Toy wt sq ciate = 0%. Alter stirring, Po of these 
gels becurte very sinalland then slowly knereaserd]. | Mixts. of i 
¥%1 4+ ay% olele acid in parafin oil formed gels if a was for y = 30%, and 500 and 306 for.y = 40%, in 
between Wt und 140 Py of “condensation gels (ID) (Le. . Aty = 0%, P, was 137 and S2fors = 
produced hy cooling) and of “dispersion’’ gels (1) (after 4, 64 and 20 fore = 0.6, and 33 fora ~ 0.8, and 2) 
thisotropic setting) was mat. ata = O04. When s plate nd 16 for a 1.0, in I and 111, resp. In all UIT systems 
was slowly withdruws from a contulver 2.7 cin. wile (filled P,/Ps was approx. 4 The growth of /.. n,n, and madult 
with HP) by stress 2 (dynessqcm.), the rate of with- of elasticity during thixotropic setting of y © 40%, a © 0.0K, 
drawal de/dé gradually decreased to zero as long as P< js shown in graphs and a table. J. |. Bikerman 
Pye at Pe and greater stresees de/d? gradually decreawd toa 
const. value which was greater, the greater P. At even : 
xreater J’, de“dt after being corst. for a time rapidly in- 
vreased. At 2? > Ps, the plate did not return to the initial. 
position after taking the stress off. The remainigg deforma- 
tion o. and deforination # produced at once after applicu- 
tion of stress P increased linearly with P. For y = 30 and 
we 1G, eo was 2 & 12 em at 2 — 12,000 and $8,000 for 
TD and 1, resp. and en wast & 10-8 em. at 2 A000 ated 
A000, reap. The relaxation viscosity » and after-effect 
viscosity» were Independent of ff Ata = 0.$ the yleld 
stress P, (kilodyues/sq em.) was 157 and 32 fuw y n%, 
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"Study of the Structure Formation in Suspensions of Cement Clinkers and 
of the Influence of Admixtures offiydrof iltering Plasticizers" (Issledovaniye 
strukturoobrazovaniya v suspenziyakh tsementnykh klinkerov i vliyaniye 
dobavok gidrofil 'nykh plastifikatorov) from the book Trudy of the Third 
All-Union Conference on Colloid Chemistry, Iz. AN SSSR, Moscow, 1956 

PY 24-36 
(Report given at above Confereace, held in Minsk 21-24 Dec 53. Research 
conducted in the Chair of Colloid Chenistry, Moscow State U.; graduate students 
Z. D. TULOVSKAYA and S, I. KONTOROVICH participated. ) 
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Development of apenas ten atvastuees and variation of 
their mechanical strength. Dokl. AN SSSE 110 no.5:808-811 O '56. 
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« 0.1. Luk' yanova, Ye. Ye. Segalova, P.A. Rebinder. 
: Heat Liberation in Initial Period of Cement Hydration with 
Plasticizer Additions. 


2 Kolloidn. zh., 1957; 19, No 4, 459-64. 
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AUTHOR 
. -ywenber or Academy: . Ae fo 8 
TITLE Development of crystallization structures in tricalcium alumine.é 
- «. ‘guspensions- (kristallizateionnoye gtrukturoobrazovaniye © 
eats guspenziyakh trekhkal! tsievog° aluminatae- Russian) 
PERIODICAL re Akademii Nauk SSSR 1957s Yol 113, Nr 1, PP 434-137 
: A 29sS-R- ; os : a aie ; 
é ; Received: 6/1957 ; : : Reviewed: 1/1957 
ABSTRACT © The peculiarities of the processes of structure formation in 
, Portland cement are determined generally 


eir- production by alwainate 
by tricalciumaluminate. The study of 
nteresting by the 


‘these proces 
circumstance that just in this stage, the sy 
can be easily influenced: in sue 

: gtructure of the cement atone.. 1 the case of @ mixture oct 
41-5 % ® nigalciumaluminate and 99 - 95 quartz sand, only 


the former substance is responsible for the formation of the 


structure, The great amount of ine 
facilitates the study and approaches the hydration conditions 
of CoH to those of the cement dough- Phe authors ¢ 
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strength and the process of the chemical binding ef water 

parallel ana terminate at 49 - 20°C after 5-6 hours: In 

following 1-2 days the strength jnereases culy by 23 insignifi- 

cant degree just as only insignificant onounts of tater are 

pound. A further rise in strength can be eriected by dessication 

of the specimen 4 renewed moistening reduces the ‘strength to 

its original value. On the occasion of storing the sample in 
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Development of crystallization structures in tricalcium aluminate 
suspensions. : : : 


influence of the wash- admixture in suspensions of tricalciun- 
aluminate. On the one hand, this admixture slows down the structu- 
re formation and the hydration as well as the crystallization 

of the new forma, on the other it causes an adsorption peptiza- 
tion and a dispersion of the initial particles of the C,A. 

By this these processes are accelerated. Furthermore, 

the wash blocks off the points of possible contact. and loosens 

the strength of the crystal structure. The total: influence of 
thewash depends on the predominance on one of these two factors, 
in the case of one or the other concentration. Hydration slows 


down and dispersion increases with growing concentration of the 
wash. No water is bound during an induction period. Not before 
this period is terminated does an intensive hydration commence. 
In connection with this process plastic strength: increases and 
leads to the formation of hydroaluminate, In the. case: of large 
admixtures of wash strength may increase to 8-10 times’ its 
original value. On this occasion the hydroaluminate crystals 
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become so small that they cannot be distinguished in the 
electron microscope with a magnification of 40.000. The 
highest degree of adsorption of wash amounts to 4,5 g perl 
pram of C,A. In the case of a further inorease of the amount 
of wash the strength of the crystal structure of the hydro- 
aluninate again decreases. ete 
(With ee 1 table with 6 micro photographs: and 
1 table Tt ata ae 


Department of Colloidal Chemistry of Moscow State University 
"M.V. Lomonosow", (Kafedra kolloidmoy khimi i Moskovskog 
gosudarstvenoho Universiteta im. M.Y. Lomonosova) HE, 
27.9. 1956. 


Library of Congress. 
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20-114, -3- 39/60 


__ Segalova, Ye. Ye., Izmaylova, V. N., Rebinder, P. A., Meuber 
of the AN USSR ~ 


Investigation of Supersaturation Kinetics in Connection With 
the Development of Crystallization Structures in the Solidi- 
fication of Gypsum (Issledovaniye kinetiki peresyshcheniya 

v svyezi s razvitiyem kristallizatsionnykh struktur pri tver-. 
denii gipsa) 


Doklady Akademii Nauk SSSR,1957,Vol-.114,Nr 3,pp 594- -597( USSR) 


In the dispersion systems, ae types of structures can be _ 
formed: coagulation structures and erystellization structures. 
A mechanical destruction of the crystallization structure | 
during the process of its formation is irreversible even if 
hydration still is far from being completed. In this context, 
the continuous hydration and the connected crystallization of 
the dihydrate do not lead to the formation of 4 erystallization 
structure. This can only be explained by the circumstance’’ 
that in this case the favorable conditions for the formation 
of the crystallization contacts between the different nicro- 
crystals of the dihydrate gypsum are lacking. This, in ‘turns 
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2-114. 3- 39/60 
Investigation of Supersaturation Kinetics in Connection With the Development 
of Crystallization Structures in the Solidification of Cypsum ‘ 


ig probably caused by the excessive amount of dihyrate accunu- 
lated in the suspension. The value or oversaturation and the 
kinetics of its change can be observed conductiometrically in 
the suspension of the semihydrate gypsu:i. In all cv. pensions 
of the semihydrate gypsum, made of over 8 g CaSO /i liter, 
the same maximum oversaturation is observed, cof#respond ing 
to the GaSO, concentration of 8,0 g/l in the liquid phase. 
of suspension: This again corresponds to the value which con- 
yentionally is assumed as 'solubility' of the semihydrate.. - 
fhe maximum oversaturation remajns constant as long as the 
supply velocity of the ions Ca and SO into the solution. 
compensates the loss velocity of the same ions as a result 
of the crystallization of the dihydrate. It can be seem fron. 
figure Nr 1,as contained in the paper under review, that the 
higher the concentration of the suspension the sooner the re- 
duction in the oversaturation begins and the more quickly it 
is reduced. The decrease in the highest solidity of the cry- 
stallization structure of gypsum, 43s observed in the experi- 
ments conducted by the authors of the paper under review, can 
be explained by the reduction in the maximum level of the 
Card 2/4 oversaturation, which is attained in the presence of the di- 
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BOWL -3- 35/60 
Investigation of Supersaturation Kine tics in Connection With the Development 
of Crystallization Structures in the Solidification of Gypsum ~~ 


hydrate only short dura- 
tion) decreases the ing together of 
the microcrystals, ation ocon- 
tacta. If the concen 
gion is high, only small 0 
only a short while, Under 
crystallization contacts ar 
tion structure is created. It is exactly F 
which, at a sufficient amount of the new formation accumu- 
jon - «f the dihydrate -: prevents furth- 
ter the not yet fully formed 
royed. From this point 
i of. a highly dis- 
persing dihydrate gy : a bind- 
ing material with part the erystallization 
solidification is jmpossible under nomal circumstances. The 
solidity in such systems ~ if density is sufficiently high - 
Card 3/4 as well as in the case of claysyis caused by -the dehydration 
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20-11L4~3- 35/50 
- Investigation of Supersaturation Kinetics in Connection With the Development 
_ of Crystllization Structures in the Solidification of Gypsum 


and the solidification of the coagulation contacts between 
microcrystals at their closest possible approach. It is known 
that, unlike the crystallization structures such structures 
are extremely sensitive to water, i.e. if they are moistened 
they completely lose their solidity , because the solidity of 
coagulation contacts is reversible if the thickness of the 
water layer between the particles is changec. There are 3 
figures and 7 references, 6 of which are Slavic. 
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Segaloya, Ye. Yes, Solov'yeva, Ye. S., 20-11 75- 32/5 


Rebinder, P. A., Member of the Acadeny. 


A Determination of the Supersaturatiom Value of Tricalciwn Aluminate 
Suspensions in Water Medium, and the Kinetics of its Variation /Ovre= 
deleniya velichiny peresyshcheniya v vodnoy sraede suspensiy trekhkall~ 
tsiyevogo alyuminata i kinetiki yeye izmeneniya), 


Doklady AN SSSR, 1957, Vol. 117, Nr 5, pp. 81-6 (USSR). 


No systematical investigations exist up to now of the value of super= 
saturation and of the kinetics of its variation. The purpose of the 
present paper is such an investigation of suspensions of tricalcium 
aluminate. The measurement of the kinetics of supersaturation in these 
suspensions wes conducted by means of a conductometric method in @ 
nitrogen atmosphere at an optimum velocity of mixing. A diagram illu= 
stratss the modification of the specific electric conductivity at 20% 
in tricalcium aluminate suspensions with differing concentrations. In 
all suspensions with a sufficient concentration a constant level of the 
electric conductivity is arrived at, corresponding to the maximum 
supersaturation. This constant level is reached comparatively slowly, 
that is to say, the faster, the higher the concentration of the sus* 
pension. At low concentrations it is easily possible to divide the 
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hea . 20-117-5-32/54 
A Determination of the Supersaturation Value of Tricalcium Aluminate 
‘Suspensions in Water Medium, and the Kinetics of its Variation. 


curve of the kinetics of the electric conductivity into two parts. 
Initially, the electric conductivity increases quickly, until it rea* 
ches a sharp salient point, and afterwards it increases much more 
slowly. Then the mechanism is described, on which these kinetica are 
based, that is to say, that protective films are formed on the sur= 
face of the particles of the tricalcium aluminate consistin 
formed substances. This may be verified by the following means; 
By the introduction of small crystals of previously produced, fini= 
shed hydroaluminate, 2) By the introduction of small admixtures of 
surface active substances, A diagram illustrates the kinetics of the 
electric conductivity in suspensions of tricalcium aluminate in the 
presence of admixtures of finished hydroaluminate of varying quanti= 
ties and of small admixtures of sulfite-alcohol grains. The admixture 
of hydroaluminate has a markedly accelerating effect on the increase | 
of the concentration in the solution. The small admixtures of sulfite- 
alcohol grains (which are completely absorbed by the initially exix 
stent particles of tricalcium aluminate) do not modify the maximum : 
level of the electric conductivity, but have an essential influence 
Eee on the’ kinetics of the process, 
Card 2/3 There are 3 figures, and 7 Slavic references. . 
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AUTHORS; - Lwktyanova, 0. I., Segalova, Tee Yee, Rebinder, Pe Aes 
 Aeademicfan . 


TITLES On the Nature of the Induction Period.in the Hydration of Portland 
Cement: With Additions of a Hydrophilic Plastifier (0 prirede ins 
duktsionnogo perioda gidratatsii portlandtsementa 8 dobavkami. 

gidrofiltnogo plas tifikatora) . 


PERIODICAL? © Doklady AN SSSR, 1957, Vol. 117; Nr 6, pps LOBnLO3G (USSR)« 


ABSTRACT ¢ The interaction between Portland cement with water takes place 
without a perceptible induction period. The hydrophilic plasti= 
fiers (higno-sulphonates of the: "suliphite distiller's wash", im the 

: following called §SS) bring about an snduction period. This fact 4s 
beside other favorable influences of these additions used for the 
consolidation of the disperse structure of the cement stones In 
spite of several works dealing ‘with the part played by the sss 
(references 15) the causes of the jnductiom period remain unknown. 

. It is the object of mine the part piayed 

"* py the adsorption o : i from the water 
medium of the suspensio 3 hopi. 1 crystals and 
points of formation of. the new phase, ate formations; 
The authors: found that the initial adsor 
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nates in the, cement suspension. may be considerably reduced and its 
content. in th i ‘ncreased.e This can be 
dome by the antroduction of small quantities of salt which form 

e of the cement particles and can 


4 than Lignosulphonates e care 


Alone, 
induction 


stigation of the cement hydration 
f£ the separation of 


periods The calorimetrical inve 
jeads to the determination of the kinetics 0 


heat. (figure 1). The addition of 055 9/9 SSS 
ce more inten? 


induction period ,- after which the hydration takes pla 
uch additions» The 4{nduction period is rapidly 


sively than without s 
proLongued py increasing K,COgraddi tions « The separation. of heat 
ortional with the duration, 


during this period increases almost prop 
induction period in= 


and the total separation of heat during the i 

creases with jncreasing content of SSS in the liquid medium. The 
i f heat with increa= 

nsion in the case of 

2). BY effective quan® 

f the 
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cineras-consuad in the exchange reaction with the Ca-lignosulpho= 
nates. The’ phenomena described raise the assumption that the begine 
ning of the induction period is caused by the presence of a hydroe 
' philic surface-active substance in the liquid medium of the sus pens 
sion. Thus the chief factors determining the duration of the induc# 
tiom period of the cement hydration in the presence of SSS are? 
a) ‘the initial concentration of the plastifier in the water medium 
of the cement suspension which is dependent on its total content 
and on the quantity of adsorption at the primary cement particles, 
b) the velocity of the binding of the plastifier by developing 
crystallization points of the hydroaluminate, It has to be pointed 
out that the stabilizing action of the layers of adsorption of the 
Lignososulphonates of the SSS also plays an obvious part in the 
plastifying total effect. Thereby the formation of the coagulationsa 
structures is prevented. These layers may also slow down the disso= 
‘lution of primary cement particles in the water. 
There are 2 figures, and‘7 references, 6 of which are Slavic. 


SUBMITTED? “July 19, 1957. 
AVAILABLE: Library of Congress. 
Card 3/3 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001547710002-4" 


00 


"APPROVED FOR RELE 
; ‘ASE: 2 
ae at . = SE pila bbe 


Se ona ree ante 


segelova, Ye.Ye-. tzmeylove: v 

Structure Formation in ne: a3 ion-dardening of Plaster 
of Paris (Strukturoobrazovaniye mrotsessakn gidratsion- 
nogo tverdeniya poluvodnogo gips2 


PERIODICAL: Kolloidnyy ghurnal, 1958, Vol XX, Dr 5 


ABSTRACT: The laws and mechanism of the formation of a crystallization 
structure during the hardening of plaster of Paris is inve- 
stigated. The struc turs formation takes place in tnree sha- 

ges: in the first stage the plastic stability is 1.5 g/cm ° 
After 4-5 min an "avalanche-2ike” increase in the stability 
begins which after 30 min reaches a value of 15 kg/cm » if 
the plaster is kept in @ moist surrounding, 4 slow decrease 
in stability takes place (Figure 1). If the suspension is 
stirred during the first stages the formation of the cry- 
stallization structure is not influenced (pigure 2; curve 
1). If the stirring takes place after 12-15 min, no gtruc- 
ture is formed (Figure 4). The maxi al stability 
of the structure coinci j i of hydration; i:¢: 
with the transition of the plaster into dihydrate: The de- 
gree of dispersion of the initial product influences the 

Card 1/2 stability of the crystallization structure, the maximum cor- 
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responding to a dispersion of i2,006 em’ /a. At higher de- 
grees of dispersion the stability decreases, The spontan- 
eous drop in the stability of the crystallization structure 
is the faster, the higher the water content in the suspen- 
sion (Figure 7). Small additions of dihydrate accelerate 
the hardening process without decreasing the stability of 
the crystallization structure, With large additions, sta- 
bility drops (Figure 8). The change in supersaturation in 
the suspension in the presence of dihydrate ic shown in 
Figure 9. It is measured by the change in the specific 
electric conductivity, An analysis of the experimental re- 
sults shows that the stability of plaster of Paris is due 
to a crystallization structure caused by crystallization 
contacts between the crystals. These form in the suspensi- 
on, if supersaturation is present for a sufficiently long 
time. There are 11 graphs, 1 table, and 13 references, 8 
of which are Soviet, 2 English, 1 German, 1 French, 1 Ite- 
lian, 

ASSOCIATION: Moskovskiy universitet ,Khimicheskiy,fakultet Kafedra kollo- 
idnoy khimii (Moscow University. Dept. of Chemistry, Chair of 
Colloidal Chemistry) 4 

SUBMITTED: April 18, 1958 


1. Gypsum--Hardening 2. Gypsum-~Crystal structure 
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TITLE: The Effect of Hyirophilic Plasticizer Additions on the Ki- 
netics of Structure Formation in Cement Hardening (Vliyaniye 
dobavok gidrofilinogo plastifikatora na kinetiku strukturo- 
obrazovaniya pri tverdenii tsementa) 


PERIODICAL: Kolloidnyy zhurnal, 1958, Vol XX, Nr 5, pp 611-619 (USSR) 


ABSTRACT: The influence of hydrophilic organic surface-active substan- 
ces of the sulfite-alcohol slops type on the properties of 
cement, concrete, etc. is investigated. A Portiand cement 
suspension passes three phases during mixing: 1) The appear- 
ance of a coagulation structure of the cement particles. 

2) The appearance of a complex loose crystallization struc- 
ture of hydro-aluminate. 3) The appearance of a coagulation 
structure of the initial cement particles and the newly 
formed micro-crystals, Figure 1 shows the increase in the 
plastic stability at various intervals of mixing in the pre- 
sence of sulfite-alcohol slops SSB. The stability decrea- 
ses due to a prolongation of the induction period of struc- 
ture formation, then it increases rapidly due to the form- 
ation of a hydro-aluminatecrystallization structure. Figure 
2 shows that the plastic stability increases with the quan- 
. ty of SSB added, The greatest plasticizing effect is 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001547710002-4" 


"APPROVED FOR RELEASE: 08/23/2000 


-3 


CIA-RDP86-00513R001547710002-4 


SOV-69=20-5-13/23 
The Effect of Hydrophili sticizer Additions on the Kinetics of Struc- 


uw 
ture Formation i 


obtained in phase 1 during mixing (Figure 3). Figure 4 
shows the water-cement ratios necessary for the production 
of an equally plastic cement in the presence of SSR. The 
greatest plasticizing effect, i.e. the greatest decrease of 
the water-cement ratio is observed in phase 1 of the mixing, 
This minimal water-cement ratio does not depend on the mine- 
ralogical composition of the cement, The duration of phase 
l with various additions of SSB is given in Table 2 for the 
two cement types ARM and KMS. Verious specimens of cement 
with different additions cf SSB were tested for resistance 
after 3, 28, and 90 days. The results are given in Figures 
5 and 6, The resistance curves for cement with preliminary 
hydration (Figure 6) show a drop which begins at an earlier 
stage than in the surves of phase i (Figure 5). The final 
resistance of cement prepared by SSB is always lower than 
without SSB, if tne water-cement ratio is constant (Figure 
7). If the initial plasticity is the same (Figure 8), the 
Card 2/3 resistance of the cement is increased in the presence of 
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SSB. There are 3 tables, i0 graphs, and 4 Soviet referen- 
ces. 
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loidnoy khimii (Moscow University, Dept. of Chamistry, Chair 
of Colloidal Chemistry) 


SUBMITTED: April 18, 1958 
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The Kinetics of the Crystallization Structure Formation in 
the Hydration Hardening of Tricalcium Aluminate (Kinetika 
kristallizatsionnogo strukturoobrazovaniya pri gidratatsi- 
onnom tverdenii trekhkal'‘tsiye-vogo alyuminata) 


Kolloidnyy zhurnal, 1958, Vol XX, Nr 5, pp 620-627 (USSR) 


The investigation of structure formation in tricalcium alu- 
minate 3Ca0d. A1,0, (C54) is very important, since this mine- 
ral forms part 6f’all’Portland cements. The mechanism of 
hardening of C,A is here studied. Figure 1 shows that the 
induction period of structure formation, in which the coa- 
gulation structure of the initial particles and of the new- 
ly formed crystals appear, is relatively short. The maxi- 
mal stability of the structure is reached with the transi- 
tion of the anhydrous aluminate intc hydrate (Figure 2). 

The dependence of the structure stability on the quantity 


of CyA formed in the suspension is shown in Figure 3. At 


the beginning, the formation of C,A is very intensive, but 


the stability is low. In the first 30 min, 10% of all czA 
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Hardening of Tricalcium Aluminate 


is formed, but stability is only 30% of the total vulue. 

If the suspension is stirred 30 min after preparation, a 
crystallization structure can not form (Figure 4). The ins 
flexion point in the stability curve (Figure §) indicates 

the formation of the crystallization structure. After reach- 
ing the maximum, the stability of the crystallization struc- 
ture begins to drop under humid conditions. The structure 
formation in C,A suspensions of various water-solid ratios 


is given in Figure 6. An increase in these ratios, i.e. an 
increase in porosity, causes a decrease in stability un¢er 
humid conditions: The phenomena of recrystallization are 


accelerated by the transition of the hexagonal C,A; which 

is unstable, to the stable isometric form. An iferease of 
temperature accelerates recrystallization and causes a sharp 
drop in stability (Figure 7) due to the solution of crystal- 
lization contacts. A further accumulation of the isometric 
form leads to the development of a new crystallization struc- 
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ture which reaches its maximal stability after 15 days, 
There are 2 tables, 8 graphs, and 13 references, 10 of which 


are Soviet, 3 English. 


Moskovskiy gosudarstvennyy universitet Khimicheskiy fakul’?- 
tet Kafedra kolloidnoy khimii (Moscow State University Dept. 
of- Chemistry, Chair of Colloidal Chemistry) 


March 18, 1958 


i. Caleium aluminates--Hardening 2. Calcium aluminates--Chemical 
reactions 3. Cements--Preparation 
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{he Characteristic Features of the Kinetics of Supersaturation 
in Aqueous Suspensions of Calcium Oxide (Qsebennosti kinetiki 
peresyshcheniya v vodnykh suspenziyakh okisi kal'tsiya) 


(oese) Akademii nauk SSSR, 1958, Vol 123, Nr 3, pp 509-512 
USSR) 


The authors investigate the above-mentioned kinetics in order to 
find the characteristic features of its hydration hardening and 
the nature of the supersaturations in these suspensions. The 
above-mentioned kinetics were determined conductometrically in a 
special vessel with blackened platinum electrodes, 4 stirrer, 
and a thermometer. The experiments were carried out in a nitrogen 
atmosphere at a temperature of 21.6 + 0,05°. A diagram shows the 
variation of the electric conductivity (concentration) of an 
aqueous suspension of CaO as a function of the rate of intermix- 
ing of the suspension. According to this diagram, the rate of 
intermixing has en influence not only on the rate of obtaining 
the maximum value of the electric conductivity, but also on its 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001547710002-4" 


"APPROVED FOR RELEASE: 08/23/2000 


CIA-RDP86-00513R001547710002-4 


cy 


The Characteristic Features of the Kinetics of SOV /20-4 23-73-36 /54 
Supersaturatison in Aqueous Suspensions cof Calcium Oxide 

ute value. Even at an angular velocity cf 1600 revelut: He 

1@ mixer, ro stealy supersaturation was observed. The natural 

of detecting the stable level of supersaturation is by 

introducticn of sur!se-active substances into the aqueous 
suspensions of CaQ. These admixtures practically do not change 
the solutility and can stabilize the generated nuclei and prevent 
their growth, In this way, the supersaturation in the liquid 
phase of the suspensicn is decreased. The authors introduced 
admixtures of sulfite-alcchol vinasse (barda) ani gluccss. By the 
addition of surfase-active admixtures into aqueous suspensions 
of Ca0, their electric conductivity sharply increases. A stable 
level of supersaturation is obtaired by introducticn of a 
sufficient quantity of adziixtures. Moreover, it was necessary 
tc investigate the dependence of the obtained maximum supex- 
saturations on the batch of [s0. The greatest increase in 
temperature (0.5°) was obsexved only after the introduction cf 
the first batch of CaQ. The increase in temperature caused by 
the intrceduction of the following batches decreases the number 
of the introduced batches. The introduction of Cad inte the 
sclution cf the surface-active substance sharply increases the 
electric conductivity which then remains constant for some 
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minutes. The fact that the aaximum value of electric conductivity 
is independent of the batch cf CaC shows that there isa 
constant level of supersaturation which car ve considered as the 
relative figssclubility of calcium oxide. The di.solution of CaO 
preseeds until the maxirum supersaturation is attained. 

A further dissclution prceeeeds on?y if tha hydrate of calcium 
exidje crystallizes out from the solution. The concentration of 
sclutiens which ccentain colloid pavticsles can be determined 
potentiometrically by means of s hydrogen electrode. 

Trore are 4 figures, ; é, ané 12 references, 9 of which 

are Sovie*. 
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rs 


ABSTRACL: 3 to explain the mechanism of the 
loride on Portland cement it is, 
all, necessary e upon the processes 


structure : scalcium alumina 
(CA). This material, which is co i 


tO 7 
RO rho o 


oO 


$ 
determines the character of the processes of structure f 
during the first stages of the interaction between cemens én 
mater. Sor this purpose the kinetics of structure formation ard 
+ 
iv) 


of the chemical interaction in suspensions of CoA and i 
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zhead (3¢a0.A1,0 61,0) yas investigated. These 
substances’ were. dissolved ip solutions of calcium chloride cf 

_ aifferent concentrations. For, such investigations it is best 

- $0 use mixtures containing from 2 to 10% binding agents and 

' 9g-9073 filling material ‘(ground quartz sand oF calcite). 
Concentrated suspensions were produced by soaking these mixtures. 
‘This made it possible to destroy the crystal structure in the 
“suspension immediately after solution. The samples were kept 
above water and the correspanding solutions of calciun chloride. 
“The prosesses of structure formation in the suspensions were 
-eharacterized by the increase of plastic strength. The results 
obtained by these experiments are shown by 3 diagrams The 
quantity of pound calcium chloride present after the action was 

_ the same in all investigated suspensions and amounted to 

0.75 mol CaCl, per 1 mol CA .. Radiographical and thermo- 

' graphical investigetions 3h wea the following: In all suspensions 
in which the quantity of calcium chloride suffices for binding 


_the entire existing G,A.and its hydrate one and the same compound 


hydrate C 


is formed. The kinetics of the chemicel binding of calcium 
chloride desends to a considerable extent on the composition 


CIA-RDP86-00513R001547710002-4" 


"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001547710002-4 


The Influence of Calcium Chloride on the Processes . SOV /20~123-6-26/50 
of Structure Formation in Aqueous Suspensions cf Tricalcium Aluminate 


of the suspension and especially on the concentration of the 
calcium chloride solutions. In the’ solutions of hydrcoaluminate 
interaction at first develops more slowly than in suspensions cf 
CA after which, however, the rate of setting increases, and 


this reaction is in 211 cases completed already on the setond 
day. In suspensions of ot (which may be of higher concentration 


than calcium hydrochloroaluminate) the formation of 
hydrochlorcoaluninate at first develops very rapidly, tut oy the 
eddition of medium quantities of CaCl, the process becomes more 
slow. This may be explained by the deCelerating influence sf 
hydrochloroaluminate microcrystals which. weré formed in the case 
of high degrees of oversaturation and which formed protective 
films on the surface of the original C,A-particles. The spezial 
features of the kinetics of the interaction between CA and its 


3 


chlorate and calcium chloride i also the special 


features of structure fornatio m-these suspensions. 
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AUTHORS : Segalova, Ye. Ye., ‘Tulovskayz, Z. D., Anelina, Ye. A.; 
Rebinder, Pe Acy Academician 


TITLE: Causes of the Tous: ofStrength of the Monocaicium Aluminate 
_ Crystal Structure Formed ; 
at High Temperature (0 prichinakh snizheniya prochnosti 
kristallizatsionnoy struktury monokal'tsiyevogo alyuminata, 
obracuyusheheyeye pet povyshennoy temperature) 


PERIODICAL: Doklady Akademii nauk SSSR, 1959s Vol 124, Nr 4, pp 876-879 
(USSR): 


ABSTRACT: A short’ eenort is first given on the present stage of the 
problem and on ‘earlier papers dealing with this subject. 
The formation of a crystallization structure of reduced 
strength and higher temperature is not due to the formation 
of another compound, but to a modification of the conditions 
of the crystallizing-out of the hydrate forming these com- 
pounds. The authors investigated the kinetics of oversatura- 
tions by employing the conductometric method at an optimum 
rate of mixing (400 rpm). In order to prevent carbonization 
of suspensions, all measurements were carried out in a nitro- 
gen atmosphere. In all sufficiently concentrated suspensions 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001547710002-4" 


"APPROVED FOR RELEASE: 


BRC ads 


08/23/2000 CIA-RDP86-00513R001547710002-4 


eee eee ES | Ee (LC SRE BEE 


30V/20-124-4-41/67 
Causes of the Leas of Strength of the Mononalsium Aluminate Crystal 
Structure Formed at High Temperatures 


a constant level of electric conductivity is established, 
which corresponds to the maxinun oversaturation or to the 
conditioned solubility of CA (an abbreviation used by the 
authors for Ca0.A1,0 ). In suspensions of CA a constant 
level of oversaturatton is more quickly attained than in 
tricalcium-aluminate suspensions, but it ig still attained 
much more slowly than in suspensions of semi-~aqueous gypsume 
The rate at which maximum oversaturation is atained increases 
considerably with an increase of the concentration of the 
suspensions. The existence of stable oversaturations which 
are independent of the concentration of the suspension is 
also indicated by the results obtained by the quantitative 
determination of the concentrations of CaO and Al,0, of the 


liquid phase of the suspension,provided that electric con- 
ductivity in this liquid phase has attained its maximum 
value. The samples used for analysis were chosen from the 
same suspension in which electric conductivity had been 
measured. The results obtained by analyses made it possible 
not only to determine the existence of stable oversaturations 
Card 2/4 in the CA-suspencions, but also to characterize them quanti- 
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tutively. Accordin; to tho results obtained by the present 
paper CA is conzruently solved: A concentration ratio of 
CaQ and Al,O, in the liquid phase of the suspension is equal 


Ao 


to 1, which corresponds to their ratio in the arid compound. 
At the game time, the solubility of the hydrate 2 Ca0.A1,0,. 


. aqu (C,A.aqu) was determined, which was produced by the 
hydration of CA at 20°. It amounted to 0.49 g CoA per 11 


of the solution, which is in good agreement with the data 
found in publications (Ref 8). The concentration ratio of 
CaO and A150; corresponds to the dicalcium aluminate 


(ca0/Al,0, = 2). The authors carried out similar experiments 
2-5 


also at 60°. The curves for the variation of electric con 
ductivity also have a distinct maximum, which increases con- 
siderably with an increase in concentration of the suspension, 
and which becomes noticeable already after a shorter time. 
Card 3/4 In order to be able to determine the amount of stable over= 
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ASSOCIATION: 


SUBMITTED: 


Card 4/4 


saturation , it is necessary considerably to reduce the rate 

at which CA is dissolved, without hereby varying the experi- 
mental temperature. For this purpose a surface~active sub- 
stance was added to the suspension, viz. sulfite-alcohol-draff, 
Also at 60° stable oversaturations occur by the hydration of 
CA. The maximum value of concentrations does not depend on 

the concentration of the suspensions, but it is attained more 
quickly at higher concentrations. There are 3 figures, 1 table, 
and 11 references, 8 of which are Soviet. ; 


Kafedra kolloidnoy khimii Moskovskogo gosudarstvennogo uni- 
versiteta im. M, V. Lomonosova 

(Chair for Colloid-Chemistry of Moscow State University 
imeni M. V. Lomonosov) 


October 15, 1958 
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AUTHORS : Segalova, Yeo Yees Kontorovich, S. I.,; Rebinder, P. Ass Acad- 
enician: ere rere sentnevenes 


TITLE: Features of Structural Crystallization in the Solidification 
of Calcium Oxide by Hydration 


PERIODICAL: Doklady Akademii nauk SSSR, 1959, Vol 129, Nr 6) DP 1343-1346 
(USSR) 


ABSTRACT: The authors investigated the process of CaO hydration on sus~ 
pensions which, pesides CaO additionally contained 75% Cav 
as inert filling medium, so that the ratio between water and 
calcium was increased and structural development could be re~ 
tarded and heating of the samples could be reduced. The pure vA 
Caco, had a specific surface of 2000 om@/g; determined by 


Tovarov's apparatus. The strength of the suspensions was deter= 
mined by means of a conical plastometer, and the rate of hydra- 
tion was determined calorimetrically. Figure j and table 1 show 
the course of the strength and hydration of suspensions with 

a ratio between water and solid substarce(WS)of 0.4, 025s and 0.6: 
Strength at first increases rapidly as 4 result of crystalliza- 
tion of the main quantity of Ca(OH) 5s aftez which it decreases 


rapidly and only rises gradually with W/S = 0.4 until the end 
Card 1/2 of hydration, as was also observed by G. I. Logginov (Ref 6). 


—_ 
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Figure 2 shows that the course of strength does not depend on 
temperature conditions. As a cause of these variations of strenzth , 
the destruction of structure by the occurrence of internal 
stresses during the growth of the crystals is given. The double 
character of this process (increase of strength by crystal 

growth, decrease by destruction of structure) causes the rise 

and fall of the strength curve, which is particularly marked 

with W/S = 0.4. On the other hand, the dissolrtion of crystal- 
lization contacts becomes effective only in the case of a large 
4/S. The assumption of several Ca(OH), modifications going OEP, 


into one another was refuted by thermograms and X-ray pictures.— 
O. V. Pyasetskaya collaborated. There are 2 figures, 1 table, 
and 9 Soviet references. 


Institut fizicheskoy khimii Akademii nauk $ss2 (Institute of 
Physical Chemistry of the Acadeny of Sciences, USSR). Kafedra 
kolloidnoy khimii Moskovskogo gosudarstvennogo universiteta 
im. M. V. Lomonosova (Chair for Colloidal Chenistry of Moscow 
State University imeni M: V. Lomonosov) 

July 31, 1959 
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